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Abstract: Since the concept of a type 3 secretion system was proposed, the study of related molecular 
mechanisms has furthered our understanding of it. In contrast to the signal peptide in other secretory 
machineries, there is no conserved signal sequence when the protein is secreted or transported through the 
bacterial type 3 secretion system. A variety of secretory signals that guide the secretion of type 3 secreted 
protein have been discovered in the recent study. This article introduces the categories of bacterial type 3 
secretion system, the types of secreted proteins in the secretory system and focuses on molecular characters 
of secretion signals, providing new ideas for the development of new antibacterial drugs. 
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1  三型分泌系统种类 
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2.1  “早期”分泌基质——装置蛋白 
最先通过分泌装置的是“早期”基质，即组成针
状结构和基底等结构的装置蛋白。如肠致病性大肠






表 1  鞭毛三型分泌系统与注射器状三型侵染系统对比 
Table 1  Comparison of the flagellum-T3SS and the injectisome-T3SS 
T3SS Flagellum-T3SS Injectisome-T3SS 
Difference (1) Number=1 
(2) Not released at the beginning of infection 
(3) Can activates TLR5 signaling 
(4) FliC flagella diameter 230 Å 
(1) Number≥1 
(2) Plays different roles during different stages 
(3) Cannot activates TLR5 signaling 
(4) EspA filament diameter 120 Å 
Similarity (1) Commom ancestor with evolutionary relevance 
(2) Similar in structure 
(3) Similar biosynthetic mechanism 
(4) Both require ATPase to provide energy 
 
 
图 1  细菌三型分泌系统结构装置 
Figure 1  Structural organization of the T3SS 
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O157 进行的实验表明，开关蛋白 SepL 羧基末端
48个氨基酸区域可以通过与效应蛋白 Tir的结合来
调控转运蛋白和效应蛋白的输出[25]。将 SepL 氨基
末端 70 个氨基酸与 β-内酰胺酶标签蛋白融合后发
现其可以分泌[24]。归纳总结见表 2。 












表 2  肠致病性大肠杆菌细菌三型分泌系统相关蛋白 
Table 2  Components of type III secretion systems from EPEC 
T3SS Component Function 
Pore forming element EspB, EspD Forming translocation pore 
Tip EspA Elements of the apparatus 
Basal body EscC, EscD, EscI, EscJ, Orf16, etc Elements of the apparatus 
Needle EscF Elements of the apparatus 
Gatekeeper SepD, SepL “Switch” from secretion of translocators to secretion of effectors 
Effector Map, NleA, SepZ, Tir, etc Virulence factors 
Chaperon CesA, CesB, CesD, CesF, CesT, etc Stabilize proteins and aiding secretion 
ATPase EscN Providing energy to the system 
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到达分泌装置处[27]。第一个区域位于氨基末端约前


























3.2.1  核酸信号 
(1) 位于 5′非翻译区前导序列中的 RNA信号 
有研究从沙门氏菌 42 种不同效应蛋白中筛选
出 5种效应蛋白(GtgA，CigR，GogB，SseL，SteD)，



















中转运 YopQ 蛋白的 mRNA 信号位于其 5′端的前
30 个碱基内，YopQ1-10-Npt (新霉素磷酸转移酶Ⅱ)




YopQ1-10-Npt 不能分泌，但是 YopQ1-15-Npt 仍然可
以分泌，作者对该现象进行的解释是分泌信号确实




图 2  分泌信号示意图 
Figure 2  Schematic representation of the secretion signals 
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3.2.2  蛋白信号 
鼠伤寒沙门氏菌中有一种效应蛋白 SopE (鸟嘌
呤核苷酸交换因子，可以诱导膜皱缩和肌动蛋白重

































3.2.3  氨基末端分泌信号识别机制 
针对位于 5′非翻译区前导序列中的 RNA 信号
引导转运蛋白或者效应蛋白分泌的分子机制，
Niemann 等提出一种假设，即发现沙门氏菌中 Hfq 
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